Novel lymphocyte-independent mechanisms to initiate inflammatory arthritis via bone marrow-derived cells of Ali18 mutant mice.
In a large-scale ENU (N-ethyl-N-nitrosourea) mouse mutagenesis programme, we previously have identified and characterized a novel mutation Ali18 that causes inflammatory arthritis like lesions in peripheral joints. In this study, we analysed the immune system of Ali18 mice to understand mechanisms underlying the spontaneous inflammation. Humoral and cellular components of the immune system were phenotyped by ELISA and flow cytometry. The contribution of the immune system for phenotype expression was analysed in disease transfer experiments. The involvement of the adaptive immune system was investigated in Ali18;Rag1 double mutants and the influence of environmental factors was analysed in Ali18 mice reared under germ-free conditions. Bone marrow cells from Ali18 mice were able to transfer the disease phenotype to naïve wild-type recipients suggesting that cellular components of the reconstituted immune system were sufficient to induce arthritis. Ali18 mice revealed abnormal leucocyte populations including lymphocytes and granulocytes, as well as increased plasma IL-5 and IgE levels. Ali18;Rag1 double homozygous mutants, which lack mature lymphocytes, still developed arthritis, suggesting that the phenotype is independent of the adaptive immune system. In addition, the arthritis phenotype appeared to be independent from environmental conditions as demonstrated in mice reared under germ-free conditions. The Ali18 mutation induces inflammatory arthritis through bone marrow-derived cells. However, non-pro-inflammatory cytokine cascades and mature lymphocyte independent-mechanisms are crucial for initiation and progression of the phenotype. Ali18 mice may thus represent a model to study mechanisms involved in seronegative arthritis induced by cells of the innate immune system.